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(57) ABSTRACT 

A vehicle steering apparatus includes: a telescopic mecha 
nism that can move a steering column in a front and rear 
direction of a vehicle; a tilt mechanism that can tilt the steer 
ing column in a vertical direction of the vehicle; a driving 
mechanism that adjusts and transmits an output torque of a 
driving motor to a telescopic screw shaft that drives the tele 
scopic mechanism and to a tilt screw shaft that drives the tilt 
mechanism provided in parallel with the telescopic screw 
shaft; and a Switching mechanism that has a first clutch 
mechanism which connects and disconnects the driving 
mechanism and the tilt screw shaft, a second clutch mecha 
nism which connects and disconnects the driving mechanism 
and the telescopic screw shaft, and a Switching motor that 
switches a clutch mechanism between the first clutch mecha 
nism and the second clutch mechanism. 
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VEHICLE STEERING APPRATUS 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

0001. This application is based on and claims priority 
under 35 U.S.C. S 119 to Japanese Patent Application 2013 
082435, filed on Apr. 10, 2013, the entire contents of which 
are incorporated herein by reference. 

TECHNICAL FIELD 

0002 This disclosure relates to a vehicle steering appara 
tus, particularly, a vehicle steering apparatus that can adjust 
an operation position of a steering wheel by selectively con 
necting a single driving motor to either a telescopic mecha 
nism or a tilt mechanism. 

BACKGROUND DISCUSSION 

0003 For example, EP 1583680B1 (Reference 1) dis 
closes a steering apparatus that realizes adjustment of both tilt 
operation and telescopic operation with a single motor by 
Switching power of the single motor to either the tilt operation 
or the telescopic operation using a power Switching mecha 
nism. In Reference 1, the motor outputs a driving force via a 
speed reducer to rotate a spindle (a male screw), and two nuts 
(female Screws) meshing with the spindle at all times are 
disposed and respectively connected to a tilt link and a tele 
scopic link. Since each nut includes a lock mechanism, and 
when the lock mechanism is locked, the nut is restrained from 
rotating with respect to the spindle, the nut moves in an axial 
direction of the spindle when the spindle rotates. That is, 
when the tilt mechanism-side nut moves, the tilt operation is 
performed, and when the telescopic mechanism-side nut 
moves, the telescopic operation is performed. When the lock 
mechanism is unlocked, the nut idles with respect to the 
rotation of the spindle and thus, the tilt operation or the 
telescopic operation is not performed. The following is 
examples of the lock mechanism: engagement and disen 
gagement of a lock pin by a solenoid, an electromagnetic 
brake, an eddy current brake and the like. 
0004. In the steering apparatus disclosed in EP 
1583680B1 (Reference 1), since each of the tilt mechanism 
side nut and the telescopic mechanism-side nut needs the lock 
mechanism, one motor can be used with certainty whereas 
any reduction effects in the number of components, costs and 
mass cannot be expected. Since the tilt mechanism-side nut 
and the telescopic mechanism-side nut are disposed in series 
with each other, a total length of a steering column becomes 
great and mountability deteriorates. 

SUMMARY 

0005 Thus, a need exists for a steering apparatus which is 
not suspectable to the drawback mentioned above. 
0006 An aspect of this disclosure is directed to a vehicle 
steeringapparatus including: a telescopic mechanism that can 
move a steering column in a front and rear direction of a 
vehicle; a tilt mechanism that can tilt the steering column in a 
vertical direction of the vehicle; driving mechanism that 
adjusts and transmits an output torque of a driving motor to a 
telescopic screw shaft that drives the telescopic mechanism 
and to a tilt screw shaft that drives the tilt mechanism pro 
vided in parallel with the telescopic screw shaft; and a switch 
ing mechanism that has a first clutch mechanism which con 
nects and disconnects the driving mechanism and the tilt 
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screw shaft, a second clutch mechanism which connects and 
disconnects the driving mechanism and the telescopic screw 
shaft, and a Switching motor that Switches a clutch mecha 
nism between the first clutch mechanism and the second 
clutch mechanism, wherein the first clutch mechanism and 
the second clutch mechanism of the Switching mechanism 
has a first clutch member and a second clutch member, 
respectively, which mutually move in an axial direction and 
transmit a rotational force when either the tilt screw shaft or 
the telescopic screw shaft is connected to the driving mecha 
nism, and when the Switching motor moves one of the first 
clutch member and the second clutch member in a predeter 
mined direction, one of the first clutch mechanism and the 
second clutch mechanism is put in a connection state, the 
other of the first clutch member and the second clutch mem 
ber moves in a direction opposite to the predetermined direc 
tion, and the other of the first clutch mechanism and the 
second clutch mechanism is put in a disconnection state. 
0007. The configuration disclosed here provides the fol 
lowing effects. That is, the steering apparatus disclosed here 
includes the driving mechanism that adjusts and transmits an 
output torque of the driving motor to the telescopic screw 
shaft which drives the telescopic mechanism and to the tilt 
screw shaft which drives the tilt mechanism provided in par 
allel with the telescopic screw shaft; and the switching 
mechanism that has the first clutch mechanism which con 
nects and disconnects the driving mechanism and the tilt 
screw shaft, the second clutch mechanism which connects 
and disconnects the driving mechanism and the telescopic 
screw shaft, and a Switching motor that puts one of the first 
clutch mechanism and the second clutch mechanism in a 
connection state and the other in a disconnection state. It is 
possible to easily and reliably put one of the first clutch 
mechanism and the second clutch mechanism in the connec 
tion state and the other in the disconnection state. It is possible 
to selectively connect the single driving motor to either the 
telescopic mechanism or the tilt mechanism. Since the tele 
scopic screw shaft and the tilt screw shaft are provided in 
parallel with each other, it is possible to configure the entire 
apparatus in a compact size. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0008. The foregoing and additional features and charac 
teristics of this disclosure will become more apparent from 
the following detailed description considered with the refer 
ence to the accompanying drawings, wherein: 
0009 FIG. 1 is a side view of a steering apparatus accord 
ing to an embodiment disclosed here; 
0010 FIG. 2 is a horizontal cross-sectional view of the 
steering apparatus according to the embodiment disclosed 
here; 
0011 FIG. 3 is a side view illustrating enlarged driving 
mechanism and Switching mechanism portions in the 
embodiment disclosed here; 
0012 FIG. 4 is a cross-sectional view taken along line 
IV-IV in FIG. 3 illustrating the enlarged driving mechanism 
portion in the embodiment disclosed here: 
0013 FIG. 5 is a cross-sectional view taken along line V-V 
in FIG. 4 illustrating the enlarged Switching mechanism por 
tion in a state where a driving mechanism is Switched to a tilt 
mechanism side in the embodiment disclosed here; 
0014 FIG. 6 is a cross-sectional view taken along line 
VI-VI in FIG. 4 illustrating the enlarged switching mecha 
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nism portion in a state where the driving mechanism is 
switched to the tilt mechanism side in the embodiment dis 
closed here; 
0015 FIG. 7 is a cross-sectional view taken along line V-V 
in FIG. 4 illustrating the enlarged Switching mechanism por 
tion in a state where the driving mechanism is Switched to a 
telescopic mechanism side in the embodiment disclosed here; 
0016 FIG. 8 is a cross-sectional view taken along line 
VI-VI in FIG. 4 illustrating the enlarged switching mecha 
nism portion in a state where the driving mechanism is 
switched to the telescopic mechanism side in the embodiment 
disclosed here: 
0017 FIG. 9 is a cross-sectional view taken along line 
IX-IX in FIG. 8 illustrating the switching mechanism portion 
in the embodiment disclosed here; and 
0018 FIG. 10 is a cross-sectional view taken along line 
X-X in FIG.7 illustrating the switching mechanism portion in 
the embodiment disclosed here. 

DETAILED DESCRIPTION 

0019 Hereinafter, a preferred embodiment disclosed here 
will be described with reference to the accompanying draw 
ings. FIGS. 1 and 2 illustrate an overall configuration of a 
steering apparatus according to an embodiment disclosed 
here. The steering apparatus has a following configuration in 
which a steering column 2 is Supported to be movable in a 
front and rear direction and tiltable with respect to a vehicle 
body B, a single driving motor DM is selectively connected to 
either a telescopic mechanism 3 or a tilt mechanism 4 by a 
driving Switching unit Udisposed in a front of a vehicle, and 
an operation position of a steering wheel W is adjusted based 
on an operation of the telescopic mechanism 3 or the tilt 
mechanism 4. A steering shaft 1 is configured to have a 
cylindrical upper shaft 1a that has the steering wheel W 
connected to a rear end portion thereof, and a lower shaft 1b 
spline-coupled with a front end portion of the upper shaft 1a. 
As illustrated in FIG. 2, the upper shaft 1a and the lower shaft 
1b are connected in Such a manner that the upper shaft 1a and 
the lower shaft 1b can move relative to each other in an axial 
direction, and a front end portion of the lower shaft 1b is 
connected to a wheel turning mechanism (not illustrated). 
The wheel turning mechanism is configured in Such a manner 
that the wheel turning mechanism is driven based on an 
operation of the steering wheel W to turn wheels (not illus 
trated) via a wheel steering mechanism (not illustrated). 
0020. A main housing 10 is disposed coaxially with the 
steering shaft 1. The main housing 10 is supported to be 
tiltable about a tilt center C with respect to the vehicle body B, 
and is retained by a fixation bracket 9. The fixation bracket 9 
has a pair of retention portions 91 and 92 that extend toward 
a bottom of the vehicle and face each other, the main housing 
10 is retained between the pair of retention portions 91 and 92, 
and the fixation bracket 9 is fixed to the vehicle body Bata top 
in FIG. 1. Furthermore, as illustrated in FIG. 2, pressing 
mechanisms 93 and 94 are respectively installed between 
each of the pair of retention portions 91 and 92 of the fixation 
bracket 9 and the main housing 10 and thus, the main housing 
10 is supported in a pressed manner to be slidable. 
0021. A movable column member 20 is supported in the 
main housing 10 in Such a manner that the movable column 
member 20 is movable in the axial direction, that is, is mov 
able in the front and rear direction of the vehicle body. The 
movable column member 20 is configured to have an inner 
tube 21 that accommodates the steering shaft 1 and Supports 
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the steering shaft 1 to be rotatable about an axis thereof, and 
an outer tube 22 that accommodates the inner tube 21 to retain 
the inner tube 21 at a predetermined position at all times. The 
inner tube 21 is also referred to as an upper tube, and the outer 
tube 22 is also referred to as a telescopic tube. The upper shaft 
1a is rotatably supported in a rear end portion of the inner tube 
21 via a bearing (a symbol of the bearing is omitted), but the 
upper shaft 1a and the inner tube 21 are configured in Such a 
manner that the upper shaft 1a and the inner tube 21 are 
restrained from moving in the axial direction relative to each 
other, and can move in an integral manner in the axial direc 
tion. A telescopic screw shaft 33 configured to have a trap 
eZoidal screw (a male Screw) is Supported by the main hous 
ing 10 via a bearing (a symbol of the bearing is omitted). A nut 
member 34 is screwed on the telescopic screw shaft 33 to be 
movable in an axial direction, and is fixed to the outer tube 22. 
The nut member 34 moves in the axial direction as the tele 
scopic screw shaft 33 rotates about an axis thereof, and the 
outer tube 22 moves in the front and rear direction of the 
vehicle. 
0022. The telescopic mechanism 3 is configured in such a 
manner that the outer tube 22, the inner tube 21, the steering 
shaft 1 and the steering wheel W can move in an integral 
manner in the axial direction with respect to the main housing 
10. Accordingly, it is possible to adjust the steering wheel W 
to a desired position in the front and rear direction of the 
vehicle. Furthermore, when a load equal to or greater than a 
predetermined value is applied to the steering shaft 1, the 
inner tube 21 is configured in such a manner that axial move 
ment (consequently, axial movement of the upper shaft 1a) of 
the inner tube 21 relative to the outer tube 22 is allowed. The 
inner tube 21 and the outer tube 22 of the embodiment func 
tion as an energy absorption mechanism together with an 
annular frictional material (for example, a elastic metal tube) 
installed therebetween. 

0023. In contrast, as illustrated in FIG. 1, an upper end 
portion of a link member 41 is supported by the fixation 
bracket 9 to be rotatable about a pivot shaft P1, and a lower 
end portion of the link member 41 is supported by a link 
member 42 to be rotatable about a pivot shaft P2. The link 
member 42 is supported to be rotatable about a pivot shaft P3 
by a bottom of the main housing 10. Furthermore, a nut 
member 44 is supported by the link member 42 to be rotatable 
about a pivot shaft P4. The nut member 44 is screwed on a tilt 
screw shaft 43 configured to have a trapezoidal screw (a male 
screw), and is also referred to as a tilt nut or a tilt slider. The 
tilt screw shaft 43 is supported by a supporting member 11 
fixed to the main housing 10 in such a manner that the tilt 
screw shaft 43 is rotatable about a pivot shaft P5. 
0024. The tilt mechanism 4 is configured as follows: when 
the nut member 44 moves in an axial direction of the tilt screw 
shaft 43 based on a rotational (a rotation about an axis of the 
tilt screw shaft 43) driving of the tilt screw shaft 43, the link 
member 42 tilts about a pivot shaft P3, the link member 41 
tilts about the pivot shaft P1, and the main housing 10 (in 
addition, the outer tube 22, the inner tube 21, the upper shaft 
1a and the steering wheel W) moves in a vertical direction of 
the vehicle. 

0025. The driving switching unit U accommodates a driv 
ing mechanism 5 and a Switching mechanism 6 which selec 
tively drive the telescopic mechanism 3 and the tilt mecha 
nism 4, and the driving mechanism 5 and the Switching 
mechanism 6 are configured as illustrated in FIGS. 3 to 10. 
First, as illustrated in FIGS. 1 and 3, the driving motor DM is 
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disposed at a bottom of the steering column 2, and each of a 
tilt output portion 3.x and a telescopic output portion 4.x is 
provided on one side of a direction orthogonal to an output 
shaft of the driving motor DM. A first clutch mechanism 6a 
and a second clutch mechanism 6b are configured as follows: 
as illustrated in FIG. 4, a first worm wheel 51 and a second 
worm wheel 52 are rotatably supported in a housing 60 of the 
driving Switching unit U in Such a manner that the first worm 
wheel 51 and the second worm wheel 52 mesh with a worm 
shaft 50 of the driving motor DM, and as illustrated in FIG. 5, 
the first worm wheel 51 and the second worm wheel 52 are 
respectively disposed to be connectable and disconnectable 
with respect to a first clutch member 61 and a second clutch 
member 62. The first clutch member 61 (and the second 
clutch member 62) has a drum shape. A toothed portion of a 
tooth clutch is formed on one end Surface in an axial direction 
of the first clutch member 61, a toothed portion of the tooth 
clutch is also formed on one end surface of the first worm 
wheel 51 (and the second worm wheel 52), and the first clutch 
member 61 and the second clutch member 62 are disposed in 
Such a manner that both toothed portions can mesh with each 
other. The first worm wheel 51 (or the second worm wheel 52) 
is disconnected from or connected to the first clutch member 
61 (or the second clutch member 62) based on a relationship 
between relative positions thereof. 
0026. In FIG. 5, the first clutch member 61 is connected to 
a connection member 53 via an interlocking mechanism (for 
example, a cross-shaped coupling member) in Such a manner 
that the first clutch member 61 is slidable and rotatable inte 
grally with the connection member 53. Furthermore, as illus 
trated in FIG.1, the connection member 53 is connected to the 
tilt screw shaft 43 via a universal joint 46. The second clutch 
member 62 is also connected to a connection member 54 via 
an interlocking mechanism (for example, across-shaped cou 
pling member) in Such a manner that the second clutch mem 
ber 62 is slidable and rotatable integrally with the connection 
member 54. Furthermore, the connection member 54 is (di 
rectly) screw-coupled with the telescopic screw shaft 33. The 
first worm wheel 51 and the second worm wheel 52 are 
supported by the housing 60 in such a manner that the first 
worm wheel 51 and the second worm wheel 52 are respec 
tively rotatable with respect to the connection members 53 
and 54. The first clutch member 61 and the second clutch 
member 62 are respectively connected to the tilt screw shaft 
43 and the telescopic screw shaft 33 to rotate integrally there 
with. The first clutch member 61 and the second clutch mem 
ber 62 are respectively disposed to be engageable and disen 
gageable with respect to the first worm wheel 51 and the 
second worm wheel 52. A spline coupling may be used as the 
interlocking mechanism that connects the first clutch member 
61 and the second clutch member 62 respectively to the con 
nection members 53 and 54. A structure of connecting the 
telescopic screw shaft 33 and the tilt screw shaft 43 to the 
connection members 53 and 54 is acceptable insofar as the 
connection structure can transmit a rotational torque. The 
connection structure may be a flexible coupling via a univer 
sal joint, a torque cable or the like in addition to a fixed 
coupling by a screw or the like. 
0027. As discussed above, a speed reduction mechanism 
of the telescopic screw shaft 33 is configured to have the 
worm shaft 50 of the driving motor DM and the worm wheel 
52, and a speed reduction mechanism of the tilt screw shaft 43 
is configured to have the worm shaft 50 of the driving motor 
DM and the worm wheel 51. An output torque of the driving 
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motor DM is appropriately adjusted and transmitted to the 
telescopic mechanism 3 and the tilt mechanism 4 via the 
speed reduction mechanism. As illustrated in FIG. 5, when 
the first clutch member 61 moves in the axial direction (in a 
right direction in FIG. 5) and meshes with the first worm 
wheel 51, the worm shaft 50 and the tilt screw shaft 43 are 
connected to each other via the first worm wheel 51, the first 
clutch member 61, the connection member 53 and the univer 
sal joint 46, and the tilt mechanism 4 is driven by the driving 
motor DM. At this time, the second clutch member 62 is 
disconnected from the second worm wheel 52, and the second 
worm wheel 52 idles. In contrast, as illustrated in FIG. 7, 
when the second clutch member 62 moves in an axial direc 
tion (in a right direction in FIG.7) and meshes with the second 
worm wheel 52, the worm shaft 50 and the telescopic screw 
shaft 33 are connected to each other via the second worm 
wheel 52, the second clutch member 62 and the connection 
member 54, and the telescopic mechanism 3 is driven by the 
driving motor DM. At this time, the first clutch member 61 is 
disconnected from the first worm wheel 51, and the first worm 
wheel 51 idles. 

0028. In the embodiment, as illustrated in FIGS. 5 to 8, a 
lever member 70 is used as a switching mechanism of the first 
clutch mechanism 6a and the second clutch mechanism 6b, 
and the lever member 70 is tiltably supported in the driving 
switching unit U. The lever member 70 has a lever portion 71 
and an arm portion 72. The lever portion 71 is shaft-supported 
by a housing 60b via a shaft portion 73 provided at a center 
portion of the lever portion 71. One end portion 71a of the 
lever portion 71 engages with the first clutch member 61, and 
the other end portion 71b engages with the second clutch 
member 62. The arm portion 72 extends from the lever por 
tion 71 to be in parallel with either one end portion or the other 
end portion (in one end portion 71a in the embodiment). As 
illustrated by an unhatching portion in FIG. 10, the lever 
member 70 is formed to have an h shape in a top view. Both 
end portions (71a and 71b) of the lever portion 71 is formed 
to have a U shape in the top view, and each of the end portions 
(71a and 71b) is configured to engage with diameter-reduc 
tion portions of the drum-shaped first clutch member 61 and 
the drum-shaped second clutch member 62, respectively. 
0029. The housing 60 of the driving switching unit U is 
provided with a case 63 that has a screw hole 64 at a position 
which faces the arm portion 72 of the lever member 70. A 
drum-shaped slider 83 is supported by a screw shaft 82 that is 
screwed into the screw hole 64, and is connected to a switch 
ing motor SM. The switching motor SM is provided in the 
housing 60 (a member 60c illustrated in FIGS. 5 and 9), and 
as illustrated in FIG.9, a speed reduction mechanism is con 
figured in such a manner that a worm shaft 80 integrated with 
an output shaft of the switching motor SM is screwed on a 
worm wheel 81. A substantially rectangular (a so-called 
width across flat) guide hole 81c is formed in a center portion 
of the worm wheel 81, a guide portion 82c formed in a tip end 
portion of the screw shaft 82 is fitted into the guide hole 81c 
and thus, the screw shaft 82 is supported to be movable in an 
axial direction. Accordingly, when the Switching motor SM is 
rotationally driven, rotation of the switching motor SM is 
reduced via the worm shaft 80 and the worm wheel 81, and the 
screw shaft 82 is rotationally driven with respect to the screw 
hole 64 by rotational driving of the worm wheel 81. At this 
time, as illustrated in FIGS. 6 and 8, since the screw shaft 82 
(the guide portion 82c) is supported to be movable in the axial 
direction with respect to the worm wheel 81 (the guide hole 
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81c), the screw shaft 82 moves in the axial direction, and the 
screw shaft 82 and the slider 83 move in the axial direction. As 
illustrated in FIG. 10, a tip end portion of the arm portion 72 
is formed to have a U shape in the top view similar to both end 
portions (71a and 71b) of the lever portion 71, and the tip end 
portion of the arm portion 72 is configured to engage with a 
diameter-reduction portion of the slider 83. 
0030. When the arm portion 72 engages with the slider 83, 
and the slider 83 is driven in the axial direction based on 
rotation of the screw shaft 82 by rotational driving of the 
switching motor SM, the lever member 70 tilts about the shaft 
portion 73, one of the first clutch member 61 and the second 
clutch member 62 moves in a predetermined direction, and 
the other moves in a direction opposite to the predetermined 
direction. In this configuration, it is possible to easily and 
reliably put one of the first clutch mechanism 6a and the 
second clutch mechanism 6b in a connection state and the 
other in a disconnection state. It is possible to reliably main 
tain this connection state without applying a load caused by 
an external force to the lever member 70. Accordingly, it is 
possible to adopt the small switching motor SM, and easily 
provide the switching motor SM in the driving switching unit 
U 

0031. Furthermore, as illustrated in FIGS. 5 and 7, the 
housing 60 is provided with annular and plate-shaped metal 
shims (representatively indicated by S) as locking members 
that restrain the first worm wheel 51 and the second worm 
wheel 52 from respectively moving toward the first clutch 
member 61 and the second clutch member 62. Since the shim 
S is interposed between two members (60a and 60b) among 
three members (60a, 60b and 60c) of the housing 60 illus 
trated in FIG. 5, and an entire circumference of the shim Scan 
receive a reaction force of each of the first worm wheel 51 and 
the second worm wheel 52, it is possible to ensure smooth 
rotation of each of the first worm wheel 51 and the second 
worm wheel 52. As illustrated in FIGS. 6 and 8, annular plates 
84a and 84b made of resin, rubber or the like are disposed on 
both sides of an allowable axial movement range of the slider 
83 as cushioning members. When the slider 83 comes into 
contact with the cushioning member, the slider 83 is pre 
vented from moving in the axial direction and thus, the screw 
shaft 82 can be prevented from being jammed. 
0032. The switching motor SM and the driving motor DM 
are configured to be rotationally driven in a sequence based 
on an operation of a Switch (not illustrated) through which an 
operation mode is switched between the tilt operation mode 
and the telescopic operation mode. That is, the Switching 
motor SM and the driving motor DM are configured as fol 
lows: when a driver operates the Switch in Such a manner that 
either the tilt operation mode or the telescopic operation 
mode is enabled, first, the switching motor SM is rotationally 
driven to adjust an operation mode to either the tilt operation 
mode or the telescopic operation mode, and after the Switch 
ing motor SM stops, the driving motor DM is rotationally 
driven to set a position of the steering wheel W to either a 
desired tilt position or a desired telescopic position, and when 
the driver stops the operation of the switch, the driving motor 
DM stops. Accordingly, when the driving motor DM stops, 
the steering wheel W is retained at an adjustment position of 
the telescopic mechanism 3 or the tilt mechanism 4. 
0033 Hereinafter, an entire operation of the steering appa 
ratus with this configuration will be described. When the tilt 
operation is performed, the slider 83 moves in the axial direc 
tion (in a right direction in FIG. 6) based on rotational driving 
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of the switching motor SM by a driver's operation of the 
switch. Accordingly, the lever member 70 tilts (in a counter 
clockwise direction in FIG. 5), and the first clutch member 61 
is meshedly connected to the first worm wheel 51. At this 
time, since the second worm wheel 52 is disconnected from 
the second clutch member 62, the second worm wheel 52 
idles, and a rotational torque of the worm shaft 50 is not 
transmitted to the second worm wheel 52. In contrast, when 
the telescopic operation is performed, the slider 83 moves in 
the axial direction (in a left direction in FIG. 8) based on 
rotational driving (in a direction opposite to the direction of 
the rotational driving described above) of the switching motor 
SM by a driver's operation of the switch. Accordingly, the 
lever member 70 tilts (in a clockwise direction in FIG. 7), and 
the second clutch member 62 is meshedly connected to the 
second worm wheel 52. At this time, since the first worm 
wheel 51 is disconnected from the first clutch member 61, the 
first worm wheel 51 idles, and a rotational torque of the worm 
shaft 50 is not transmitted to the first worm wheel 51. 

0034. When the slider 83 is in the state illustrated in FIG. 
6, and as illustrated in FIG. 5, the driving motor DM is driven 
in a state where the first worm wheel 51 is connected to the tilt 
mechanism 4 via the first clutch member 61, an output torque 
of the driving motor DM is adjusted via the worm shaft 50 and 
the first worm wheel 51 to drive the tilt mechanism 4, and 
when the driving motor DM stops, the steering wheel W is 
retained at a desired vertical operation position (at a tilt posi 
tion). In contrast, when the slider 83 is in the state illustrated 
in FIG. 8 by the Switching motor SM, and the second clutch 
member 62 meshes with the second worm wheel 52 due to the 
tilting of the lever member 70, the first clutch member 61 is 
disconnected from the first worm wheel 51, and an operation 
mode is Switched to the telescopic mechanism 3. In this state, 
when the driving motor DM is driven, an output torque of the 
driving motor DM is adjusted via the worm shaft 50 and the 
second worm wheel 52 to drive the telescopic mechanism 3, 
and when the driving motor DM stops, the steering wheel W 
is retained at a desired operation position (at a telescopic 
position) in the front and rear direction. 
0035 An aspect of this disclosure is directed to a vehicle 
steeringapparatus including: a telescopic mechanism that can 
move a steering column in a front and rear direction of a 
vehicle; a tilt mechanism that can tilt the steering column in a 
vertical direction of the vehicle; driving mechanism that 
adjusts and transmits an output torque of a driving motor to a 
telescopic screw shaft that drives the telescopic mechanism 
and to a tilt screw shaft that drives the tilt mechanism pro 
vided in parallel with the telescopic screw shaft; and a switch 
ing mechanism that has a first clutch mechanism which con 
nects and disconnects the driving mechanism and the tilt 
screw shaft, a second clutch mechanism which connects and 
disconnects the driving mechanism and the telescopic screw 
shaft, and a Switching motor that Switches a clutch mecha 
nism between the first clutch mechanism and the second 
clutch mechanism, wherein the first clutch mechanism and 
the second clutch mechanism of the Switching mechanism 
has a first clutch member and a second clutch member, 
respectively, which mutually move in an axial direction and 
transmit a rotational force when either the tilt screw shaft or 
the telescopic screw shaft is connected to the driving mecha 
nism, and when the Switching motor moves one of the first 
clutch member and the second clutch member in a predeter 
mined direction, one of the first clutch mechanism and the 
second clutch mechanism is put in a connection state, the 
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other of the first clutch member and the second clutch mem 
ber moves in a direction opposite to the predetermined direc 
tion, and the other of the first clutch mechanism and the 
second clutch mechanism is put in a disconnection state. 
0036. It is preferable that, in the steering apparatus, a 
single driving Switching unit is configured to have the Switch 
ing mechanism and the driving mechanism. It is preferable 
that the Switching mechanism is configured to include a lever 
portion, a center portion of which is shaft-supported in the 
driving Switching unit, and which has one end portion engag 
ing with the first clutch member and the other end portion 
engaging with the second clutch member, a lever member that 
has an arm portion which extends from the lever portion to be 
in parallel with either one end portion or the other end portion; 
a case that is retained in the driving Switching unit and has a 
screw hole at a position which faces the arm portion of the 
lever member; a screw shaft that is screwed into the screw 
hole of the case, and is connected to the Switching motor to 
rotate based on rotational driving of the Switching motor; and 
a slider that is supported by the screw shaft to move in an axial 
direction based on rotation of the screw shaft with respect to 
the screw hole of the case, and the Switching mechanism is 
configured to engage the arm portion of the lever member 
with the slider, to drive the slider in the axial direction based 
on the rotational driving of the screw shaft by the switching 
motor, to tilt the lever member, to move one of the first clutch 
member and the second clutch member in the predetermined 
direction, and to move the other of the first clutch member and 
the second clutch member in the direction opposite to the 
predetermined direction. 
0037. It is preferable that the steering apparatus has a 
configuration in which a cushioning member is disposed on 
each side of an allowable axial movement range of the slider, 
and when the slider comes into contact with the cushioning 
member, the slider is prevented from moving in the axial 
direction. 
0038. It is preferable that, in the steering apparatus, the 
driving mechanism is configured to have a worm shaft that is 
connected to an output shaft of the driving motor, a first worm 
wheel that is screwed on the worm shaft and the tilt screw 
shaft, and a second worm wheel that is screwed on the worm 
shaft and the telescopic screw shaft, and the steering appara 
tus has a configuration in which the first clutch member and 
the second clutch member are respectively connected to the 
tilt screw shaft and the telescopic screw shaft to rotate inte 
grally therewith, and are respectively disposed to be engage 
able and disengageable with respect to the first worm wheel 
and the second worm wheel. 
0039. Furthermore, it is preferable that the steering appa 
ratus has a configuration in which a housing of the driving 
Switching unit is provided with a locking member that 
restrains the first worm wheel and the second worm wheel 
from respectively moving toward the first clutch member and 
the second clutch member. 
0040. The configuration disclosed here provides the fol 
lowing effects. That is, the steering apparatus disclosed here 
includes the driving mechanism that adjusts and transmits an 
output torque of the driving motor to the telescopic screw 
shaft which drives the telescopic mechanism and to the tilt 
screw shaft which drives the tilt mechanism provided in par 
allel with the telescopic screw shaft; and the switching 
mechanism that has the first clutch mechanism which con 
nects and disconnects the driving mechanism and the tilt 
screw shaft, the second clutch mechanism which connects 
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and disconnects the driving mechanism and the telescopic 
screw shaft, and a Switching motor that puts one of the first 
clutch mechanism and the second clutch mechanism in a 
connection state and the other in a disconnection state. It is 
possible to easily and reliably put one of the first clutch 
mechanism and the second clutch mechanism in the connec 
tion state and the other in the disconnection state. It is possible 
to selectively connect the single driving motor to either the 
telescopic mechanism or the tilt mechanism. Since the tele 
scopic screw shaft and the tilt screw shaft are provided in 
parallel with each other, it is possible to configure the entire 
apparatus in a compact size. 
0041. In particular, when the single driving switching unit 

is configured to have the Switching mechanism and the driv 
ing mechanism, the telescopic screw shaft, the tilt screw shaft 
or the like can be communized with those of the telescopic 
mechanism and the tilt mechanism of the related art except for 
the driving Switching unit and thus, costs can be reduced. 
Furthermore, when the Switching mechanism is configured to 
include the lever member that has the lever portion and the 
arm portion; the case that has the screw hole at a position 
which faces the arm portion; the screw shaft that is screwed 
into the screw hole and is connected to the Switching motor; 
and the slider that is supported by the screw shaft to move in 
the axial direction based on the rotation of the screw shaft 
with respect to the screw hole of the case, and the arm portion 
is connected to the slider, it is possible to reliably maintain 
this connection state without applying a load caused by an 
external force to the lever member. Accordingly, it is possible 
to adopt the Small Switching motor, and configure the entire 
apparatus in a compact size. 
0042. In the steering apparatus, when the cushioning 
member is disposed on each side of the allowable axial move 
ment range of the slider, the slider can be appropriately pre 
vented from moving in the axial direction, and a smooth 
operation of the slider can be ensured. Furthermore, when the 
housing of the driving Switching unit is provided with the 
locking member, movement of the first and the second worm 
wheels can be appropriately restrained, and Smooth rotation 
of the first and the second worm wheels can be ensured. 

0043. The principles, preferred embodiment and mode of 
operation of the present invention have been described in the 
foregoing specification. However, the invention which is 
intended to be protected is not to be construed as limited to the 
particular embodiments disclosed. Further, the embodiments 
described herein are to be regarded as illustrative rather than 
restrictive. Variations and changes may be made by others, 
and equivalents employed, without departing from the spirit 
of the present invention. Accordingly, it is expressly intended 
that all such variations, changes and equivalents which fall 
within the spirit and scope of the present invention as defined 
in the claims, be embraced thereby. 
What is claimed is: 
1. A vehicle steering apparatus comprising: 
a telescopic mechanism that can move a steering column in 

a front and rear direction of a vehicle: 
a tilt mechanism that can tilt the steering column in a 

vertical direction of the vehicle: 
a driving mechanism that adjusts and transmits an output 

torque of a driving motor to a telescopic screw shaft that 
drives the telescopic mechanism and to a tilt Screw shaft 
that drives the tilt mechanism provided in parallel with 
the telescopic screw shaft; and 
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a Switching mechanism that has a first clutch mechanism 
which connects and disconnects the driving mechanism 
and the tilt screw shaft, a second clutch mechanism 
which connects and disconnects the driving mechanism 
and the telescopic screw shaft, and a Switching motor 
that switches a clutch mechanism between the first 
clutch mechanism and the second clutch mechanism, 

wherein the first clutch mechanism and the second clutch 
mechanism of the Switching mechanism has a first 
clutch member and a second clutch member, respec 
tively, which mutually move in an axial direction and 
transmit a rotational force when either the tilt screw shaft 
or the telescopic screw shaft is connected to the driving 
mechanism, and when the Switching motor moves one of 
the first clutch member and the second clutch member in 
a predetermined direction, one of the first clutch mecha 
nism and the second clutch mechanism is put in a con 
nection state, the other of the first clutch member and the 
second clutch member moves in a direction opposite to 
the predetermined direction, and the other of the first 
clutch mechanism and the second clutch mechanism is 
put in a disconnection state. 

2. The vehicle steering apparatus according to claim 1, 
wherein a single driving Switching unit is configured to 

have the Switching mechanism and the driving mecha 
nism. 

3. The vehicle steering apparatus according to claim 2, 
wherein the Switching mechanism includes: 

a lever portion, a center portion of which is shaft-Sup 
ported in the driving Switching unit, and which has 
one endportion engaging with the first clutch member 
and the other end portion engaging with the second 
clutch member; 

a lever member that has an arm portion which extends 
from the lever portion to be in parallel with either one 
end portion or the other end portion; 

a case that is retained in the driving Switching unit and 
has a screw hole at a position which faces the arm 
portion of the lever member; 

a screw shaft that is screwed into the screw hole of the 
case, and is connected to the Switching motor to rotate 
based on rotational driving of the Switching motor; 
and 
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a slider that is supported by the screw shaft to move in an 
axial direction based on rotation of the screw shaft 
with respect to the screw hole of the case, and 

wherein the Switching mechanism engages the arm portion 
of the lever member with the slider, drives the slider in 
the axial direction based on the rotational driving of the 
screw shaft by the switching motor, tilts the lever mem 
ber, moves one of the first clutch member and the second 
clutch member in the predetermined direction, and 
moves the other of the first clutch member and the sec 
ond clutch member in the direction opposite to the pre 
determined direction. 

4. The vehicle steering apparatus according to claim 3, 
wherein a cushioning member is disposed on each side of 

an allowable axial movement range of the slider, and 
when the slider comes into contact with the cushioning 
member, the slider is prevented from moving in the axial 
direction. 

5. The vehicle steering apparatus according to claim 2, 
wherein the driving mechanism includes: 

a worm shaft that is connected to an output shaft of the 
driving motor, 

a first worm wheel that is screwed on the worm shaft and 
the tilt screw shaft; and 

a second worm wheel that is screwed on the worm shaft 
and the telescopic screw shaft, and 

wherein the first clutch member and the second clutch 
member are respectively connected to the tilt screw shaft 
and the telescopic screw shaft to rotate integrally there 
with, and are respectively disposed to be engageable and 
disengageable with respect to the first worm wheel and 
the second worm wheel. 

6. The vehicle steering apparatus according to claim 5. 
wherein a housing of the driving Switching unit is provided 

with a locking member that restrains the first worm 
wheel and the second worm wheel from respectively 
moving toward the first clutch member and the second 
clutch member. 


